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60. 


ON THE EXPANSION OF INTEGRAL FUNCTIONS IN A SERIES 
OF LAPLACE’S COEFFICIENTS. 


[From the Cambridge and Dublin Mathematical Journal, vol. ut. (1848), pp. 120, 121.] 


SUPPOSE 
S= Ap t Aywi+..., 


ENUA AA a EA I SA ila E AN (1), 


where, as usual, Q, Qı, &c. are the coefficients of the successive powers of p in 
(1—2yup + p>. Assume 
_ VE +s) | s 
sagada By” AA PRE A ELAS Ata (2), 
where A refers to C; then expanding this expression, first in powers of p, and then 
in a series of terms of the form /(1+A’*).Q, and comparing these with the preceding 


values of S, Se ah ea A 
2 yds Bye BQ = g 
a 7. 2q Gan w 
EE E MOO ANEC EEAARE IEA PAET (3). 
2A l 
Assume TITA that is, 
1 »_ v2 } 
Aspi- V+ AP = Y -AAP er reeeeee (4). 
e tae 
Then 82 C= E E TA 3 A 5 
2 z 
ie ke GET RE Rb E A (5) ; 
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or, expanding this last equation in powers of ò, 


_ (2r+1) a( 1 rS- Oring (2r +9) (2r +11) & | Jo (6); 
alee 6 aie oe 2.4: 3 2.4.6 DT i Bee as 


or, replacing the successive terms of the form 6?.C by their respective values, 


2.4... 2r 4.6... (2r+ 4) 


a= r+ 1) 155 ery eset 55 Gras 


e3 3 5 ... (r+ 2k +1) Ork AE H. a PP AR, a (7). 


Thus, if S =p’, so that A,_,=0, except in the particular case A = 1, 


ay, = 0, 
j _ 2s —4k +1 (2k+2)(2k+ 4)... - 2s (8) 
ok rh aa Mat a r ery Gy 5 aa (2s — 2k +1) ile’ > T E A epee ety a A 
DE id (2k+2)(2k+4)... 2s 
or HER? {(2s — 4k + 1) aiaa deer aari T Et T y QAN oft. (9), 


which of course includes the preceding case. By substituting the expanded values of 
the coefficients Q, or again, by determining the value of (1—,)* in terms of these 
coefficients, and equating it with that given in Murphy’s Electricity, [8°. Cambridge, 1833], 
p. 10, or in a variety of other ways, a series of identical equations involving sums of 
factorials may readily be obtained. The mode of employing the general theory of the 
separation of symbols made use of in the preceding example, may easily be applied 
to the solution of analogous questions. 
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